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(57) Abstract 

«*™^. Jl? .°t lCO ?!f!!L C ^P^f mg a bone inducer supported on i composite porous body comprising a porous 
°^? 1 . bloab$0 r b i a»>le hydrophiiic material and a surface layer of a bioabs^bk polymeric 
; hydrophilic material comprises at least one member selected from the group axMm^^^\ZP& 

S^^M^^^ISl^ materia comprises at least one member selected from the group consisting of poly lactic 
SS^s £ anhydridf-seb^W — 

^ ^J^Cf:.^L5^ » excellent in moldability and operability and has an internal structure suitable for in 
bone neogenests. bone grafting occurs not only at the periphery of the graft but also within the graft 
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#^^S^ (bone morphogenetic 
BMP) ii. «TttliXtttt««rt©*^ nj | WttttK ^ M ^"cn* 

hBMPJ^IMjfft-cifc [Science Vol.2 4 2 pp i 
5 2 8 - 1 5 3 4 ( 1 9 8 8 ) ;Proc. Nat 1. Acad. S c i 
USA Vol. 8 7, pp. 2 2 2 0 - 2 2 2 4 ( 1 9 9 0) ; Prog 
ress in Growth Factor Research, Vol 
1. PP- 2 6 7-2 8 0 ( 1 9 8 9) ;#^2 - 5 0 0 2 4 1* #^ 
¥3 - 5 0 3 6 4 9^, #^3- 5 0 5 0 9 8*. WO 9 1/1 8 0 9 8 
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WO 9 2/0 5 1 9 9> WO 93/09229 (D&'&m » ^/:. ?£K3£$i 

fem&rfi *<d b m p comm^mm-ch tzm* *>m.* mm $ n 
mm-f z> mtz {±. bmp k jm« u T-tTM^si ^ $ * c t & 
sffif*o :mt bmpi: «ks^0f-c©'B-si«»{c{i»Bn£^L»ara3&< i ^ 

It*^ sfrtt < «fc *>^©K«r BMP #-rir^o^0fjceai>*^<i: 

*<±RttB«lT**. BMPffiffi#{iBMP<i:#K£tf:F<3<::g 

»CBMP^$t^ffift: (#iaHS6 2 - 8 9 6 2 9-5§-£$g) , -i?^ ~ 
v * x *m£#tti= BMPi35-y i $ -tf fc&fSi* (#ggBg 
60-25345 5-^4>$g) ^ rh BMPi^MM^ 'J T-i 
Smsktfr^teZmi&y) Ofeg#fM&5. 1 7 1, 5 7 9-^B^Iffl^) 

U U B M P t n 5 - y & *> £ £ tftt T <± fi£ t£ j&<^-H> 
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*^^^»rrtaj{r^jK*nsc «fc#m§£s*i/c<t-rs$g£j&<&5 (the 

BONE, 1 9 9 3. 12. Vol. 7. No. 4. pp 9 7- 1 0 4) o 
#PS¥1 - 2 3 2 9 6 7^&ffiKfi, ffiSfCjg^U/c^l^SP^Wf 
(PLA) ©£R$gfiK tT^o >»0^uT*<^5«$tl. Ii:: 

#««5^£< it> 9. ob raic«e>8i# u^s^ncte® «t«r-r- 

T'£>£ 0 SS^«E«©ifiiSftli P L A X# > c^Tl »5C i *v 

Hds 3 - 2 3 8 6 4 f ^CliMlffl^iti Lit 14% 

^'JW*IAU:37-y>Xt:>^ X, K-ry«Ftf*8. 84 1. 
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{c £ * -tj^sscffl ^ fit{*©t^ stj <c ^ttnttR j= *> v z> m m % m 

(2) m%z.&it& : finit4<z>mmRu : ft$s i-tut>%, &&&&&& 2 
/xitmmm s asp, ^tf/xtiftftsu) (c^LTS^^n/c*^®^ 
(bmp) 5t*^«5. */c, 'wmfizm&ffi.fti ic(i^&©?L6a^£tt 

tcf«j £ pgjg $ ft * *> © T'titt I >. 
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*&w-cmm?zztG>-v£zftmmm? cbmp> « % **Hfc©w2i^ 

fi**fc ^f^#B? C r h BMP) T'£>£ 0 cn^,CDt r-«§f#H^ ( r 
h BMP) i LTIU mA.lt, r h BMP - 2, r h BMP- 3 . r h BM 
P-4 C r h BMP-2 B<ht>t^) % rhBMP-5, rhBMP-6, 
rhBMP-7. rhBMP-8, rhBMP-9, rhBMP©Afo.y 

< (i r h BMP-2T*5o 

Ait, jzbw) ximmmmwT~mmLtzb<DT& z z z e buz* 

A£.&8z%.Umm&:frm±LLTl^Z rhBMPilT«rhBMP-2^ 
<5^\ r hBMP^PFaUijRjftCflljHLTffll^Ci^-CiS CP 

rogress in Growth Factor Research, 
Vo J . 1. pp. 267-280 (1989) J 0 BZlZft} ^tlXl^mM 
rhBMP-2(i. ^1^3 0, 0 0 0®Zi^>/^f^5 o ftl 
J t'tl<D$M.fal±, A s n S6 giS{r/W • v>y-xi5!©JB^ ; $-WLTt^ (A 
bstract Sixth Interraction Symposi 
um of the Protein Society, San Dieg 
o. CA (1 9 9 2) ) c 
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•ITT**. -©*«tt«*W-r*#»TWfttf#JCMRttftf^ 0 

>s -tfv^>, *-t?-<>. ;t->>SC//Xii7^ 
7nj >i$t<Dtf (mx.lt, #if 6 - 7 3 1 0 3f^|g# 
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i ^-ter-O, i*->>. Xlt7 < >W&mif?>C.<t7b< 

*V-;UT = «fc L < li4?7f->, -ff7f>/ t7;l/D 

MMl^Cii^i #C> dFLMift 5 0-5 0 1 0 

-lOOmg/ml, SC/MP 9 0 %&l±©-t? ^ f - >0?L5f (#J;il±\ 

OTfc* KJR-T ^Ci £<T # £ Zt £ „ itilURI £ U TSSI*£ K ffi i % £ nxfc *> > 
I Citl^ Tf 1 1: $ ti 5 © Tfr ^ i: SI 1 1 J; < x tfiWM^m^U 

1 i s t a t (|?§dd£ : M a r i o n Laboratories, Inc. 

3 1 0 3^&*g) . tTJlsaym&Jinftt LT(i> t7^oyi 

WMfot LXlt, fflZ.it, Carbohydrate Polymers. 

2 0. 99-106 C1993) KffiSfc©* h^>»*#^€.«*^ajr# 
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<f£50~500# mt\ SLlLm&K* L < It 5 0 %m±, «t 9 L < (± 
7 0 96«_L, 3Efr#£ U< (2 9 O^JKJrO^LJfflcT&So 
**W©£#«Wtti*^*m&tt, £#$g*0& Ci-tt*>5. 

*'JM#^ij 3 -^I^ *y Ctfx ( p _*,^ 
->!7*y*-» ^0^°>) (PCPP) >g?©#S^tt C J. 

Neurosurg. . 8 0:2 8 3 -2 9 0 (1 9 9 4)), Xtt*»j t 
Kd + S/KSe (PHB), #ij t Ko^y^Dh't>i (PHP) x # i; ij 

+ ->-7^y^->) 7°d^» & 7 J<^ (PCPP) i-fe/<->>»©*jt^ x 
£>5o Wft5 000- 1500 0 0 O0-t;iJ|LiX{if^f 5 o 
00- 1 50000 O^ij?Li/|-J/>j 3 -;H0t W (*^tt> * 

4 o %^±T-^ * * u na* u u =2 -*»#m***;b i > « ©*<#< r$? * 
u auie©^«:i»iRttw^#»*^ ttTXtt 2 m&.±^m^^xm 

©36Tft*C*«--'«*-rtl««l:^. WAif. #U*Lifc (PLA) Xli.f'Jti 
1"^«j3-JH*m (PLGA) N #i:fWf 5 0 0 0~15 0 
0 0 0 0O«>;MXtt74m5 0 0 0- 1 5 0 0 0 OOT^VAl® 
C*;Ufc> *<4 0 96KJ:T**i|5yMi|?y^i;3-^^ a ^ fl . 4 . 
0. 2-20% (w/w) N *?£l_<(il~l 6% (w/w) ©g^T'W^ 
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(Wz-li. »iL<tt«fe«i») t^cic «fc.,T*T-5 

* L< ii#^>1£J^®St$£!k L<l*tf ^7- U>vjI> t~ 

o mufti?* U>«, 

^#i»iKttW^#»^^tt*aiBJiiclSiffijgtt3ilRI tf.j y,^_ 

0. oi~ioii%, ff^KiiO. o 5~2fi%^ &iBJI<z>&s<:: 
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Pcfr^uzn.mmzm-tz^&ii'gimu ^nmfriKz u< 121 o~ 1, 

0 0 0 #nu J: 9 L<<±4 0~600 #mT£>9s L < ti 

4 0%jBUu J;*)*?* U< (*6 0%JE(±. L< {±8 0%j^±T^^o 

%mm*&&3inftte. ZLteftizm^T-Mmm&iimmmzmftL. mm 

Atlii, IMM?3.Si!S[f/X!^II?5g?) SC^/Xtttt^fLKf* 
tt*<&#T&*K £fcBMP©fR«B;fc&Ji?T&Sfc«>. BMPOfiNffti: 

2> ^Xli^Iffitt^iJT^Itel $ titzm&lZlt BMP ©©iKf£X 
ft-L-fSo S^?LfftOlIi:fci^BMP0fiJtMilto5/:toi:BM 

*#&W©&^?lJC#KBMP£mi# BMPm L < <2 

^^ftKtt^ttfr&^-es c tor** £#&T'&*itf#KK££ tl% & 
©Tt2&l> 0 M^ft«{fc©§aitI?g©'E^©|£|^TBMP£#n;i£ 
-i^5c flU^tfx £?Lt^:i£#©^i£IM©j£*T"BMP£MnT£ 
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BMP©«jii s BMP***^aELT*©**»tt#iLT*)«fc<, # 

ftWK&Mjmtmit, «3?<i5 0 OmgHT, L<{*3 OOmgHT, 
i»)ff*L<li5-100mgT*>J, *ffi«*^J«*S £#RJKteK#-? 
#*4<±. «f!rii5 0 OmgJ^T. ^I<(i30 Omg^T, =fc9*?£ L< 
li5~2 0 0mgT^^ LT BMPli x #SI#fMi*J&Sr*»*-C* 
niflvfnrt>«i:hK r hBMP-2^^A, t a*ttO-. 0 1m 
ff#_t, ff£L<t*0. 01~20mg, J:^JL<{ J0 . 1-5.. Om 

^'i^'j3-;l/S±I^ (PLGA) oaiii^ftttsn^jufl:,;, 
BMP*m«jf«4, BMP**o-*ttP L G A*»|oi;ha 
^•i§j§ L-T PLGA f*9$|5(C(R^ L, XK-eoftSBO-l?-? ^ >^?LK«:«W«r 

ttBMP*ffllf**A:»«»0(p*T?aW«*#TTff#*ftTt»"j:C» o 
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•^©iftmm, ^g^&titf; nmm.mz, ^nmizmo^< ;i^*«v 

^f*©iRttS5>^M^<tLT, ¥*%#^fi5 0 0 0-150 
0 0 0 OO^'jm S^^^fi5 0 0 0-1 5 0 0 0 0 0O^'J|Li 
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©^'ct^^f^L^o #{r$?^u<{i, &JLnmm&frmLm5 0-5 0 0 
MiKimir^bns, u^u sulfite. ^©«ia:ffli*(torffl 
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fitted il^&^i^tt^WU 
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0*5im^T> tf«*<«fiT*tK k< 18*1 *C -E^©^ 

&oT, >K^^ K|i©gtt*jt0*'Mii#i Lt, 

9filttK«| 1 
( l ) i*f£#S£ 

4if£5 >y h (5iS«fc :Long Evans) ©fcfrOjffilSjS&TK jc- 

WTi:t$HbBW^#IL, Aim*»«&tt&*ttL*: ( n = 6 
~8) 0 

CKT\ (A) , (B) HJtWlirT, D, L-*L 
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*m^xmm{siz®mw my. cb> t-rzi > ru co 

2KT> D. L -«//'J =3-^Sf#K^fr4M96#W***KijZ$-a- 
fc«*>**>s;*m*TII*LM*ttf* C&T. (C) it5) 

T&^T. *tl*'tl rhBMP-2^20//g/100H X<i&8 0 * 
1 0 0 * I «rr**tttt*JH^*:. £ A:, LT> ffl£®«Stt 

** (A) „ (B) RV (C> Tfc-*T. rhBMP-2*m«l^t# 

^iiiT^fciffiL/: 0 tmmmitmtfrz imm, 2mm, 3mmr 
ytmy . nxmrnx. pqct (mmm^m^^h^-^ammmmm . 

C2) *7^'>*A3*»||je (j^^^^) ^ 

2 C/Tt, rhBMP-2^t 

wl^c^bs^ (B2tro/<gT*m) -hi, ^-rn©*«[(* ca) , 

(B) ru (C) (rfc^Tfc. «t^if*^->«>Att«ffi*nJB:*>-,fe©ir 

*fU rhBMP-2020/ig/lOOpl (12^2 0 // gt 

T(i. ^-rn©¥ffi# ca> , cb> rv (o k&^t&, ti^^^u^ 
(3) tkxmmM. 

WHti®.&(D&xmJi&tZ kiltie r h BMP- 2 £^ Lte^W&mT'ii^ 

itmrn^nut^tzo ;©m'XiMit &mmz&m-fzt^z_ ^.n, 
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rhBMP-2^20//g/l 00// ltft^TIi, 9tt*& 

fcl«*Xi5**B3 (rhBMP-2^20 n /100/ i 

(A) ),H4 (rhBMP-2^20//g/l 0 0// Iffn^ 
*tt CB> ) . 5 (rhBMP-2^20 tf g/l 00, | t ft« 

Z t&&&£tltz 0 

(4) pQCT (^fiSiCD.ia^;^^^^ 
PQCT*jB^T»|llti0^^^ 0 ^, fct 

tt«W*f«U ^h + ->U>&^^> (HE) **K«t 
«TT?«*Lfc. »«^^8Mftj|«K:«;it«m«i (C) CrhBMP 
-2*20/*g/l 00// 1 ©*li#*H6-8l=*r. 06 

H7tt, (6 6ft) t^5 0 **i*©t4 

** hTl,fc » H 8 *** 87«i:a*LfcBT*i (3 3 Oft) . 
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w.ztiitc#>-ci^m < &c>titz 0 &mfrt>2Mmmm&izisi^Ti*, jet: 
-jj, p l g Aitm^mt LT#ffi^F*3§p{i^#u. 4 ii r B mMuc & ^ 

r hBMP- 2*C«t*#«|#*«ttj6^3jIHI«a'»feL< t±-e*UJmnft 

c i ) tmum 

fc^JL&^ffittT&o^ r hBMP - 2 £ 0 . lmg/mlXliO. 4 m 

g/m l ^-wr5ef*ii**ffic^Ta»*^Tofc. amt ut> mmiz r h b 

MP-2^-0. lmg/mlXliO. 4mg/m 1 ^ft^^TOglM 

it^fil^A : 5. 1 7 1,5 7 9 *f HJi IB* { fltz^X 

m&Ltz^ PLGA0»7-f^DX7i7 (¥^fifi*!l2 5 0 /tm. 
^IfflftattS 0 /zm) * r hBMP- 2 J&ftijfiltt* 1 : 9KjSfnUfc» 
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itm&mftB : PLGA (*^it= 5 0:5 0. 4 0. 0 0 0:^ 

LtiJiLt PLGAX^?>iJ (Ml 00~500#nu jftftJfs 9 
0%) (r, r h BMP- 2igmtsfn&& 1 : 9 (CigftJ Ltzmfo&ffiTWM £ 

ttf 1 OS^Sl 1 C/Tt. 

maj^i^^T. ^^^^A-g-jtao^ cis-f-iajt&) 

( 2 ) «r* 

#*t«ttM 3 
( 1 ) M#^fife 
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■v-* c i 6 ~ 2 o mm. mm ©£-^#tc i. 5c m&<D£mxmzr?m u 

BMP-2^0. lmg/mlXliO. 4mg/m 1 fff^^I^i 
( 2 ) *£JH 

3 ~ 6 T{rfB^©(*lgp^rf6]^cf:#^^iifT L> *©&H 

4. ft©Ift#t^/; 0 © B M p t v K^uizmmm 

( 1 ) 

10x10 x 5 m m C^c^ U (Hi^j 3 C T-fr 7 f > X ^ > C D , 

L-?L&/rV ^-^*S^4M*%^W^^©HX$-fr^m^?Lg^ 
P L AX|> TDRILAC CUBEJ ; THM B I O ME D I 

CAL I NC. IK) . fc&tffc-l?7f->X#>* m&£ rxtf>-fer;kJ ; Oj 
(«c) £!) ) KftffiO. 4mg/m 1 © 125 1 - r h BMP - 2m&%* 
tilZ±mtRm*K<t£Z*"eMT -&mzit. 6 0*HJlTttit«. ^i; r 
hBMP-.2*tt'#ifiM 1 5 0//m©Xf>l/Z/ -y £Jg®K«*./c 
5 m 1 © -> >J > y'CAn, Mil C © •> U > I 4 m I O-f l J7 p oh' , l/ >»!SM> 
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*=L--7\zn\'ik> 2 5 0 0 RPM, 2 Oft® U£ s 7*>**>Vl±2 0 0 OR 
(2) 

S«»*t>tt7 0 96T**K PLA^>i?O5 0«, 

AIW«U Al«fL<ttAItWOAX-f>r5 

hmomm-pj > ^/f§©fc#©#©it*a^c#igT£>£o 
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i • • ®mvf ; 2 • • griv&mmw ■, 3 • • mmm ; 4 • • ^%,n%>& : 

5 • • BMP ; 6 • • ?L 

H3(i. rhBMP-2 (20^ g /100^l) 

0412. rhBMP-2 ( 2 0 n g / 1 0 0 u I ) ^#ft Z*mW®M 
(B) ©>.^^t»3ii^ig^(r^^-5$) c X^ST'*>5 0 
S5(i. rhBMP-2 (20^g/l : OOAl)mn*»|| 

# cc) ©, %ffi.fr ^ s mffimw&\ztsvz,&xm.?5-mT'$>z> 0 

S6(i> ^ffi^^ 3ii^a^.(rJo{t-5^%B^M^: (C) ( r h BMP 
-2*20*g/100/M M) ©M^fpi(r^»fL^fcbM^©MM# 
(8 0f) OMT^^o 

EI7{i. Wb3S^HMi:fctn^TOl* (C) (rhBMP 
-2^20//g/100/il^) ©7i:^^(r^»fL^MaM^©l§^ 
( 6 ©®r®0T&3 o 
i8li, H7CD^^0 (3 3 Ofg) T&S 0 
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m.mm i 

D, L-ILii/'J -3-)l>m£<D&m<kW (^^Jt= 5 0 : 5 0, 
= 4 0. 0 0 0 :K-iJ>M>fWAtt») 2. 0gX(*4. Og 

^ W;v;K-h8o cwjfcrt^ cm s^iri s-o. lM^irte 

0 Om 1 t LtZo :0*'J7-S«*iiSitm 7 c mx 1 
Ocmxl cm(D±da.m-&5?->Z>#>Z? iffi£,£ TX^>-lfVl/J ; tli^F^ 

(^70mi) „ ^t:;0| y T-^^^TOL/c-tf5f->x^>^^- 3 
OtT^M> 0. lmba r Utt£-£?LS#*I&*:. cft£ 

7 mm x 7 mm x 4 mm |;i#JBff^ s r h BMP - 2 (Genetics I 

n s t i t u t e« uzTvmmm-z&mm) :i (2mg/ m i-8mg/ 

ml ; 2. 5%rU->>. 0. 5 5mMMth»J-)A, 5mM/ 

A/* ~ >*. 0 . Ol^U V;U^- h8 0 ; pH4. 5 .I mmtMfoZ 1 : 
9 CMfHU7t?g^l7 2 0 0 # 1 £?i§TUTTO£-fcK rhBMP-2 ( 20 
^g/100^ l-80/zg/100/il) *tlTt5*|g?!0^?Lttt^ 

§£»J 2 

D. L -USEi^U 3-;l/»i©^fi^ 5 o : 5 0, ft^A 

= 4 0, 0 0 0 :K-'J^H>yWAafi) 2. 0gX(i4. Og 
tx WJVM-h8 0*0. 1 mA%tKZ &olzm*.tz 1. 4-^ 
CMJfcfl:^ gmiTl »CjDATJD«fc*»Ll 0 0ml tLtz Q 
'J v-7§^^gStT'^iP^. 7cmxl0cmxl cm®t'7f-> 
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3 0 0 . 1 m b a r T?*£* U^£*LSf#£*f /c 0 

ztnzmm&3&kTJi>v >m±h vvi* m?t&m cm mi *o. 251 

7mmx7mmx4 mmCMv rhBMP-2 (2mg/ml~8mg 
/ml ; 2. 5%^'U->>, 0. 5%S!@, 5mMMth^A, 5mM 
i >». 0. 0 1 %tf U 7;W<- h 8 0 ; p H 4 . 5 ) jflitt£ 
1 : 9K*!*iJLfc*g?j£#j2 0 0 /zl £»T LT«RiR£-ti\ rhBMP-2 (2 
0 v g/1 0 0 u 1 ~ 8 0 u g/ 1 0 0 u I ) ^ft5^0^?Lttf 

3 

D, L-R»i^U3-A/liO#I^ (*M- 5 0 : 5 0. 
= 4 0, 0 0 0:^-')^W^>N^ttl) 2. 0gXli4. .0 g 

^ W'jy/K->8o*o. i mm%tKz £?tzm?Ltz 1 , 4-^ 
**ir> cw^rt^ oao sman izm^rmmmmt 1 o o m rat. 

£©*U v-«tt£SH£Tfc*P&, 7cmxl0cmxl cm®-{f7f > 

'J v-M^MT-§ )S < )S5 ^ TiT LTS 
MZittz (#j7 0m i > 0 ^i::o^ y v-jgjK£i»»RLfc-fer5f->x,-tf> 
^£-3 Ot-C^t, 0. lmb a rT«*La^?L»#*»fc. 
rhBMP-2 [0. 1 mg/m I — 0 . 8 m g/m 1 ; 2 . 5 96^* y •> >, 
0. 5 96^$|, SmMMth'i'JA, 5mMW;>S, 0. 0 1%*° 
•J V;K- h 8 0 ; pH4. 5 j gftft 7 0 m 1 * «TF L T »JR $ -ti\ 

we>£ : &n%&mft&mzo 

mffiffl4 

D, L-HBEi^U 3 -71,6* (*;Hfc^5 0 : 5 0. 
= 4 0, 0 0 0 :K-'J>^--f^>WAttS) 2. 0gX(*4. 0g 
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cnxft? (*) mean izta^xtammm^ 1 oomin/;. 

CO* V v-&«£gjB£-cte*P&, 7cmxl0cmxl c m©-t?5^> 

(x#>-tfyu) u-^-*tt*iRiR-e*nj;< <e**-c»tlts 

rS^-tir/c (#j7 Oral), &<r C 0* U V Ltz-t? =7 f- > 
•^-3 0tTir^ 0. lmbarWLi^ftfM^ K: 
:ni:rhBMP-2 CO. 1 mg/m 1 ~0. 8 mg/m 1 ;2. 5%?* 
U->>. 0. 5 5mMMt> U 5mMW:>i, 0. 

0 1 96* U VJU^- b 8 0 ; pH4. 53 fcjftjft 7 Om I £rjgT LTi&iK £ 

mmm 5 

D. L-tfi^'J 3 5 0 : 5 0. 
= 4 0, 0 0 0 : ^- U ^y^W Aftgl) 2. 0gXii4. Og 

^a6*y y;u-s- h 8 0£0. llt^ti/^^^rMfcl, .4 - =j 

mmt^ cm mum) ^m^xtmrn-mL ioomii Ltz a 

Z(Dtf <J -?-mm£Mi&l£T*-&ip%;, 7 cmx 1 0 cmx 1 c m©-if3^-> 
^-3 0"CTa^ 0. lmbar^|LIA^ fM/ . o ^ 

(^^7 7 k c#) sman ^o. 2mm%tLtz7Km 

fo*ffiTLTmm£-ittzi£, ^*D©*ft"CflH«r«*|L, rhBMP-2 CO. 
1 mg/m 1 ~0. 8 mg/m) ;2. 5%^'>Ji>>, 0. 5m 
M^<k^-M;^A, 5mM^^;>H, 0. 0 1 %* U V JW<- b 8 0 ; 

*mz 0 
mmm 6 
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d, L-m.m±yv=i-ji'WL£®&m&ft c^jt=5 o 5 0. 

= 4 0. 0 0 0 :^-'J>^W>yWAttg) 2. 0gX<*4. Og 

CM^b^ (#) {cJo^TMrg^Ul OOmliL/Co 

C©^U-7-^^-^^^T^^, 7cmxl0cmxl cm<7>fef5?-> 

-fef5f-> (/<^7 7F (#0 smmi to. 2fi^t^rhB 

MP- 2 CO. lrag/ml~0. 8mg/ml ; 2. 5 96^ ',!;>>, 0. 
5 MS*!. SmMMth'J^A, 5 mM^VU^ i 0. 0 1%|'J7 

yl/K- fs 8 0 ; p H 4. 5 J jg&ft 7 0 m I ^TiTF LT©ilX£-fef- s ^*D©# 

§£«J7 

D, L-a&^Un-yUgfcio^S^** (^J±= 5 0 : 5 0, fl^fi 
= 4 0. 0 0 0 : ^-y f Af±$S!) 2. 0gX<*4. 0g 

^ WJy;K-h8 0*o. l**«itt*J:-5(:jD^fcl. 4 - 

CM*ft3* (*) S»X] (CJnx.TJDf^^Ll OOmiH/;. 
C©^ v-*gjtt£Sffl£T#3l^ 7cmxl0cmxl cm©-fe*5^> 

SS^-fr*: (#j7 Om 1 ) 0 d y T-^^^-lRiR Lfc-i? 5 =j- > x^? > 
•^*-3 0'crans», 0. lnbar-e««lttm«#*flfc. »i: 
CftK, 8gfi*t7^o>»f K y C3fiJ*«ISI (») m £0 . 21 
S%^t; rhBMP-2 (0. 1 m g/m 1 ~ 0. 8 m g/m 1 ; 2 . 5 % 
^'U->>. 0. 5%&m, 5mMM^h'J-7A. 5mMW;>i, 0. 
0 1%**) v;UK- h 8 0 ; pH4. 5 j fg&jfr 7 Om 1 ^ITltW^ 
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mmms 

d, L-3Lm±yv=i-jumt<z)#i&&#i c^-^it= 5 0 .• so, 

= 4 0, 0 0 0:^-ij>^>yw^jji) 2. 0gXf*4. Og 

CM*fl;5* (#) CMTiWll 00mliUfc o 

-©*y^-»**M*-r?&*P«. 7 cmx 1 0 cmx 1 cm©-t?5^:/ 

^$#/c cft7 omi), fcizzcDtfv^-mmzwKLtz-e^r'sxtfy 

^-3 0t«^ 0. lmba rT^l^JLIMHfc 0 

M%tLtz7kmm^mrLTmm^ittzm, u rh 

BMP-2 CO. lmg/ml-0. 8mg/ml ; 2. 5%^»Jf>> ( o. 
5 96a«. 5 mMtgfb^- h >; 5mMW>>t, 0. 0 1%tfyy 

Jl"<- b 8 0 ; pH 4. 5) jg&ft 7 0 m 1 ^ITlTM^^ #ISW© 

D, L-ILi^ij3-;Hi©itiA ft (*yl/Jt= 5 0 : 5 0, 
= 4 0, 0 0 0 2. 0gXli4. Og 

WJy;K->8 0^0. l»*Xitt*J:-5iraAfe*B» CM 
(#) frjDx.T»»Ll OOrnl il/; 0 :0#.j 7 _ $jj( 

£^&£T'#*1J&. 7cmxl0cmxl cm0t"7f 
•feVP) »C#y^-»**»JKT*<C<<j:«*-c*TUTS«S-li-^ (ft 7 0 

0. lmba rt^ilfc, ^©JtfeKftft:*, ^ L/c7jc 2 0 0 m 
1 rc2MftLT*m$ttatfU 7mmx 7mmx4mmiC 

WWU rhBMP-2 CO. lmg/m 1-0. 8mg/m I ; 2. 5% 
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V 0. 5%&m, 5 mMMf h 'J 5mMm;>H, 0. 

0 1 V;U^- h 8 0 ; pH 4. 5) 2 0 0 ^1 £n§TUTl&iK; 

mmm 1 o 

7cmxl0cmxlc mO-tr"^-?- > 5> (X^>-fcrVl/) CrhBM 

P-2C0. lmg/ml-0. 8rng/ml ;2, 5K^<Jy>, 0. 5% 
5 mMiftt h U ^ A, 5mMW;>|, 0. 0 H^U VM 
-K80;pH4. 5) 7 0m 1 £ji§T LTi&iK£-bK ^^D©^}*(C 

J:?)^ilTr hBMP-2/-e7f >X^>vJ^f^;i, D, L -?L 
ii/'j3-;Hli0#l^ (t;Ht= 7 5 : 2 5, #-?*=5 0, 0 0 
0 : >if-J Z/fjW^J A#g() 2. 0g^, ^-fe^'J V h 8 

0£0. 1 Il^oi^S {i»Dx./c 1 , 4 - VJrZ-^y (MMlt^ (#0 
$m3£.l lzlmz.Tm&MMLT 1 0 0ml <b TrtfM^s ^ 

U ^ iRLfc r h BMP - 2 /-tf5 * > X # > -J* - 3 Otf^. 
1 

D. L - ?LBfc £ 'J n-^iifflitl^ (t^it= 5 0 : 5 0, 
= 4 0, 0 0 0 :^-'J>*W^>Wi,{tS) 2. 0gX(i4. 0g 
*^ ^J6#U VM- h 8 0£0. lS*96i<cSJ:-5triiDitfcl. 4 - v 
CMXflsS* (80 1^1) iCUD^TSlKUl 0 0ml t Ltz 0 Z. <D 

- 2 C 0 . 1 m g /m 1 ~ 0 . 8 m g /m 1 ; 2 . 5 ?^^' 'J •> >, 0 . 5 % 

5 mM^-fb^" h U r> A, 5mMW;>S, 0. 0 l^^'J'/M 

- h 8 0 ; pH 4. 5.1 »m<Dm&ti.«m*& * rhBMP-2iUT20 
mg~8 0mg©*TN1*U v-£j£KiEtaUT«#U r h BMP- 2»&S 
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f&^mMLtz 0 :©rhBMP - 2Jfltffij&£ 7cmxl0cmxl c m©-fe" 
5!$fe0iJ 1 2 

7cmxl0cmxl cm0t"7f >X^>^ (Xtf>-t?;lO CrhBM 
P- 2 C 0. 1 m g/m J ~0. 8mg/m ] ; 2 . 5%^U > >. 0. 5% 
SmMMth'i'JA, 5raMW«>i, 0. 0 1%rfi')yjUK 
-N80;pH4. 51 7 0 m J *ngT L-TM ^ -bb ^ ^*D055rfelC 

i?)^MlTrhBMP-2/t'7f>X^>^f^ D, L-& 
St/U 3-^SiO*l^ (*;UJt = 7 5:2 5, fr?&= 50, 00 
0 : a;- ij >>r>/xYA|il) 2. 0 g*, >J V;UK- h 8 

0*0. lii%i/i5J;9i:M/;l, 4 - y mmt¥ («0 

Sgfit^j Kjn*/rin3ftS*¥LTl 00ml £ Lfc*g&£^jg£T'#i|]^ *g 
mZWMT£tl<teZi£T'mTLTM:m£&t: (#«j7 0m 1 ) o ^c;®^ 
'J-7-^^*©iRL/c r hBMP-2/^7f >X^>-^-3 OtT^g 

0. lmbart«l/; 0 rhBMP-2 CO. lmg/ml~0. 
8mg/ml;2. 5 0. 5 %6*§, 5mMMtM;9A, 

5raMW;>|, 0. 0 196#y VM-h80 ; pH4. 5 ) 
7 0ml *»T/iRiK<*-ti\ ^ttO:friSfcTSfcg$&!ftU rhBMP-2 (0. 
2mg/m 1-1. 6mg/m l ) 

^Jfe^Jl 3 

0g*, W;v;K-h80^o. ifiM96i3tt^«k9irSn>tfci. 4 
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ZOtf U ^ ^S£T#i|J^ 7cmxl0cmxl cm©-fefv^> 

rhBMP-2 [0. lmg/ml~0. 8mg/ml ;2. 5%^'J->>, 
0. 5%r3$§. 5mMMthiJ"JA, 5raM^^;>i, 0. 0 1%^ 
U y;K- h80 ; pH4. 5 ) 7 0 m ] ^IT LT©iK$ii\ 

mmm 1 4 

#UD. L-?Lit(#^g; 5 0. 0 0 0 ; =#J|CfiE<n:S* («0 an 1. 
0g£, ^i6#'J VJl"<- H-8 0*1. 0SS%£tts «t^(r*n^^ 1, 4 

CO* ij -7-»tt*gia*.T^»v 7cmxl0cmxl cmO^'yf > 

rhBMP-2 [0. 1 m g/m 1-0. 8 mg/m 1 ; 2 . 5 U 

0. 5%&$g, 5 mM^fc^- h U 5mM^;>|, 0. 0 196^ 

') VJU^s- h 8 0 ; pH-4. 5) ftfflft 7 Om 1 LT©lK £-fcf- N ££n 

m&m 1 5 

'1*11 L -fUS (^ft= 6 0, 0 0 0 :^-'J yfjW^j A*±§Sf) 

1- 0g$, f«)j}5'Jv;K-N8 0*l. 0 96<ttt«J:-5K3toitfcl, 4 
(NXft? (*> CjDAT»l¥L10 0n] iU c 

:0.f'j7-jg«*ffiJW8 s 7cmxl0cmxl cm©-fcf5f-> 
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m£i±tz (**j7 Om I) 0 IklZ Z <D# "J v-*g&£l&iK L/c-t? 7 f- > Xtf > 
^-3 0TCt^ 0. lmba rT'^^^IMUfco SC 
rhBMP-2 (0. 1 mg/m 1 -0, 8mg/m 1 ; 2. 5 >J -> >. 
0. 5%S*I, 5 mMiftt h »J 5mM^;^;>|, 0. 0 1 

U V;l^- h 8 0 ; p H 4 . 5) jgffoft 7 Om ] $17 LTfRiK^-tK £*n 

mmwi 6 

D, L-?Li^^>;:3-;Ui££©*m£-# (*;UJ£= 7 5 : 2 5. #^4 
= 5 0, 0 0 0:<-ij>*W>f;WAttg) 2. Og&^Ttotfi) 
VM-h8 0*0. lM%£tt*J:9(rj!ra;^l, 4 - -;^*1r > C&§ 

£^S^Ti££|J^ 7. 5cmxl0cmx0. 3 c m©n 5 — y > 
v 5 (He I i s.tat) (Marion Laboratories, In 

-^^■J^-^^isiRL/c-ifvf-yx^^^^- 3 0 < CT7^^ > 0. 1 
' mb a rT$€^L«££3lK#:£?#^ 0 HCrhBMP-2 CO. 1 mg/ 
ml~0. 8mg/ml ;2. 5%^U->>. 0. 5%&$g. 5mMM^- 
NU^A, 5mM^V^; >g, 0. 0 1 96tf »J y;K- h 8 0 ; p H 4 . 
5) »2 2. 5ml«TlTM$^ ^O^T^M^L, * 

S&Sfefll 1 7 

t7^D>ith'J^A Wi= 8 0 0, 0 0 0 ;fc*y- = 
2. 1 g^a*fffl^@7K3 0 0ml mmLtz 0 gijir x -t?7^> (G - 7 8 5 
P&tfG 7 8 6 P ;ffH-tf^^>M) 9 g^lN-»M3 0 0m 1 {C 
t&MLtZo mE.hTJUa>®mmtZmttt'5?->mm£t!az.. T. K. 
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i^-lZj:^ 9 0 0 0 r p mT' 5 &mm& L fc» *<DW£. D/cfe£-**i>s 

-8ot®7'j- -if - -vmm l tz 0 m^m^x^m ux^>->w:, 

2fcl£sJ*UD. L-?Li (^1= 5 0, 0 0 0 ; E.#Mfc<t¥ (I*) W) 
1. Og^ sS'JVM-hSOOO. 1 fi*?'6 1 , $- : JJt*r*ry 
m%.\& (tfc) MMj^J t:M'«H00ml«i:U;„ CCDtfV^r- 
M^tSit'^M> 3cmx3cmxlc m<D luIfiX^ > v \Z 'J7- 

nSiRL^^7^>X^> •>'£- 3 OtT^i, 0. lmbarfglLI 
-fr&1infa%:'&Ko MM r h BMP- 2 CO. lmg/ml-O. 8mg/ 
ml; 2. 5%^'U->>, 0. 596£$§, 5 mM£ft± h U A, 5mM^' 
i 0. 0 1 96 # 'J V;K- h 8 0 ; p H 4 . 5 J fttffcfr 9 m 1 & 

/Co 

2£5fe0J 1 8 

d. L-3imk.y*)^-jum£<D&m.&ft c^jnt= 75:25. 

= 5 0, 0 0 0 : Att») 2. OgWxf^ 

CK^Ib^ OHO Sm&i CMT^DfLl OOmltU 7cmxi0c 
mxl c mO-tf5f>X#>y ^SfrTii 
II£iUl^?LIMII/Co ^CCni:rhBMP-2 CO. lmg/m 
1-0. 8mg/ml ; 2. 5 ■> >, 0. 5%fi$§, 5mMIftth 

UOA, 5mMW;>l, 0. 0 1 «*"J y;K- h 8 0 ; pH4. 5 ) 
mmSl 0m 1 £flTFLTiRJK£-ti:x &&©#&T'&*iM£^ U #I£BS©£ 

mnm 19 

D. L-aitr'J 3 7 5 : 2 5.. 
= 5 0. 0 0 0 :^-'J^' — f >Y;U'W/*tfcll!) 2. 0 g*tt*Jcf-;|/ 
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iMM<t¥ (80 §mi£) tZta^xmm LlOOmliU 7 . 5 c m x l 
OcmxO. 3cm©3^-y>x^>> ? (He 1 i s ta t) (Mar i 
on Laboratories, Inc. I) ClS^^ct, MKT 
' «Ee«L«^?L»«:^fc, ^i:c<ai:rhBMP-2 CO. lmg/ 
ml~0. Bmg/ml ;2. 5 96^V>>, 0. 5%fi*§. 5mMM^ 
h'J^A. 5mMm;>t, 0. 0 1 96 V WPK- h 8 0 ; p H 4 . 
5] *gi®£j2 2. 5 m 1 £ttTUT(RiK$-ti\ ^©^afcTSiige* U * 

mmm 2 0 

D, L-ASfi^'J (*^J£ = 7 5 : 2 5. 

= 5 0, 0 0 0 : <-'J >JJ-J >yyU/>>TAtt«) 2. 0 g £gfc§£ai:f-;b 
CMJfcrt:^ («0 3m&) CMWLl OOmliU 7. 5 c mx 1 
OcmxO. 3cm037-y>Xl>iJ (He 1 i s ta t ) (Ma r i 
on Laboratories, Inc.®!) d^zt ^SCT 
aJM6*LI*&^FLfH**»fco r hBMP-2 CO. lmg/ 

ml~0. 8mg/ml ; 2. 5 96^'J->>, 0. 5966SI. 5mMMt 
MJ^A, 5mMW;>l, 0. 0 l%^'iy;K-h8 0 ; pH4. 
5 3 »#gj2 2. 5ml £r£TLTi&i&3tK ^036rttT86te«£«L. * 

mmm 2 1 

# u l - a* (fl-y*- 6 0. 0 0 0 .- "S- >; AttiK) 

1. 0g*, WJy;K-h8 0®0. 4-v>^- + 

CWJfc<fc^ (*) KiO;iT*tf LflD*T»j*l/l OOmlil 

/Co Sftt*^ffl*-e>&iP^, 7 c mx 1 0 c m x 1 c mCD-tr^ 

T*S?0£-fcrfc (#7 7 0m 1 ) „ fclZZ<D# U -e-ig&£«RiR Urt:-t?7 >X 
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#>^-3 0t7*m 0. lmbar«U:. ftC^'JVM- 

h 8 o^ 1 mm%t Ltz7kmmzffiTLTmffl$-£tz'fk, ^o^mtzj:*) 

«IS^La^?LI#?:llfco IC r h BMP - 2 CO. 1 m g/m 1 ~ 
0. 8mg/ml ; 2. 5 96 >J •> > , 0. 5<>-6&$t, 5 mM^-fk^- h U «5 
A, 5mMW;>|, 0. 0 1 V/K- MO ; pH4. 5 j ig 

m*l7 0m 1 £nrFUTMt£tf. ^©^T^^L. *mW<D&H 

SI WJ 2 2 

D. L -?L®£^U t CD3$M.it& (*JUtt = 5 0:5 0, fr+M 

= 4 0, 0 0 0 :^-iJ^W>^WAttl) 8. Og ^»#iJv 
jK-b 8 0(iM^)^I)^0. 1M*6£4~ Set 9(^0*.*: 1, 

4 - v***>mM{t¥mmum)izm^Tijai&mML i oomiii 

fc » ^©#y-*'-&fl**£iB3:T#*PSU 7cmxl0cmxlcmOt*7 

-3 0TOISU 0. lmba rT^MM^^n^^ H: 
cnCrhBMP-2 (0. 1 2 m g/m 1 ~ 5 . 9mg/ml ;2. 5 % 
rU->>, 0. 5% 6*1, 5mMMtF'J^A, 5mMW;>i, 0. 
0 1 %tf 'J 7^- h 8 0 ; p H 4 . 5 J fgj&fcj 6 0ml ZffiT • Mt£-t± 
/c^. £&©#i£T«£f£;&U rhBMP-2 (0. lmg/ml~5. 
0 m g/m 1 ) ^^Z&mVi(D£3lVk^&mte*mz 0 

mnm 2 3 

= 4 0. 0 0 0 :^-iJ^W«AUttS) 8. 0g*ftt*'i7 
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:©l U -^-jg&^&^Tteip^ 7cmxl0cmxl c m©t'7f > 

(fi7 0ml)„ &irc©#U v-»ft£KiRL;fcX#>-eVl'£- 3 
O^CT'^U 0. lmba rT«tlI^?l|M#fco :n^7 
mmx7mmx4 mmCMI, rhBMP-2 [1. 2 m g/m 1-59 
mg/ml ; 2. 5 *6 ^ 'j ♦> > , 0. 5%&m, 5 mM&ffc^- h U O A, 5 
mM^;^ ; Vt, 0. 0 l%#'JV;K-h8 0 ; pH4. 5)m&<tlk 
fa* 1 : 9 izmmLtzmmifo 1 7 0 jf 1 £»nF LTi»JKS-tK r h BMP - 
2(0. lmg/ml-5. 0 i g/m I ) mt^$^©^?Ltf ^ 

2 4 

= 4 0, 0 0 0 : U >Jf-<f 1*&W 12. Og^fe^'J 

1. 4 -y**-^>CH*n:^(*)«aiE[)*CjDiTto»«j||Ll 5 0m l £ 
L/Co ^0'i?'J-7~»»[*Sa*"C^iPSfes 7 c mx 1 0 c mx 1 c mCDHf 

^f->x*;>y (x^>-fevu) £#2rr£ 0 >; 7-jS*i:^ij?> 

WIj|U:ti-4 5 , C«^ 0. lmbart«iL/:, 
IBlCtt^Lfctf U v-£#J73T^I&LA:&* 1 3 5"CT'3 6 #Bgf£?&fcS®£ 
L/Co C ? Ltibntl^^TOi: rhBMP-2 CO. 12mg/m 
1 ~ 5 . 9mg/ml ; 2. 5 •> >, 0. 5%fi$|, 5 mMg-ft^ N 

U^A. 5mMW;>i, 0. 0 1 V;K- h 8 0 ; pH4. 5) 

mfc&m6 Om 1 f&TUT(RJlX£-fci\ rhBMP-2 (0. lmg/m 1- 

5.0 m g/m 1 ) &&m-rz*&*ji0&ii&it&i&ft&mzo 
mmm 2 5 

d, l -m.wt7 i ) =j-Jism£®&m&fc 50 : 50. fr^-m 
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= 4 0. 0 0 0 : K-U >if — f ^>f )W^4 L>#m 12. Og $fJ6^>J 
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